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1NTRODUCTION, 
Bring the Subſtance of 
ALETTER » 70 the e Ben. 20s 


1 874. 


e Am defired by the Marchiones 
of Serflar to give you ſome ac- 
count e 
men and Ladies whom you 
enter the ſaloon the morni morning 
you left us, and who came to his 
ſhip's ſeat on an adventure the moſt ex- 
and the moſt to be admired of 
any I ever knew. You may remember it 
was holiday time, and little gentry 
being come from ſchool met firſt at the 
Counteſs of Truiligbt's to divert them 
ſelves ; where they were ſo divided in their 
taſte for amuſements, that warm _—_— 


enſued. One propoſed Tec 


1: 2 } | 
| Needle, . Hot-cockles, a third Shatile- 
coc, a fourth Blizd-Man's-Buf:; His and at 


"laſt Cards were mentioned. * 
cope, à young Gentleman of © 
guiſhed abilines, fat Pn od ate 


All with complacency and temper till | 
this diverſion _ but then 
he ftarted from his „ 


would think of ſome more innocent a- 
muſement. Playing at cards for money, 
 fays he, is fo nearly allied to covetouſneſs 
ker ad cheating, that I abhor it; and have 
often peg Fo wy 2 at Roy with 
| e, in 
I n ſo far mii . 
ſelyes, and abandon common ſenſe, as to 
lead a young wrcbin juſt breeched, or a 
little dodglr-my-lady in hanging lleeves; up 
ta ne, to play and bet for 
; 1 crowns, and perhaps guineas, 
5 a circle of ſharpers, Parents, con- 
— he, might almoſt as well teach their 
_ children to re as to game; for they 
are kindred employments, and generally 
. 8 in the ruin of both fortune and 
character. Lady Twilight, who is no 
friend to the modern modes of education, 


imuled at this young gentleman's —_— 
an 


J 00 ONE 


8 f 
and deſired him to peine gg, Smeg Aer. 
fon himſelf. is im 9 
BY af bi boy coco Pon 


| bete ie to the rake of the con 
(16/1 as e equi wi hk 


r 9 chuſe,”T 
ſhould prefer thoſe chich not only diver. 
the mind, but improve the 

and ſuch are many of the diverſions at 8 


ns 2 


7 
and Maps, and fometimes at Natural Pho. 


5 of which L think is very entertainin 

8 at the ſame time 1 3 

| for whether our knowledge is = 
- theſe amuſements, and — x =o 
or by ſerious and elaborate Hay, . is 
obtained will be equally ſerviceable : na 
Perhaps that Which is acquired in the 
entertaining manner may have the wo 
vantage; for, as it is conveyed to the 
mind with a train of pleaſing ideas, it — 
be the more permanent and laſting, and 
dhe eaſier called up by the ny. to our 
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v Matter, my dear Glemle, 2 
1 of all things, or har of 


which ali bodies are compoſed,” in what- 
ever form or manner they may preſent 
themſelves to our ſenſes: for 


tall the kill bfors, 
table, and all thin 
you fee, are ade of matter 


I 


Ay to Moti, 1 may fore my and 
you the trouble of . 3 for 
every boy who can whip his "knows 


what motion is as well as his 


Matter, or Body,” is indifferent to motion 
or reft, As for example, now I whip my 
top, and it runs round, or is in motion; 
but when I no longer whip it, the top 
r 

When a body is in motion, 


roguired 


c 6 2 
4, while it Wes at ref, to put it in 
Thus, ſuppoſe a boy ſtrikes a 


motion. 


trap ball with one hand, and another ſtands | 


cloſe by to catch it with one of his hands, 


it will require as much 
to ſtop that ball, or put itin a ſtate of reſt, 


as the, other pave to put it in motion; 
——_ _ the diſtance the two boye 


9 
No 


N tan give it- 


N tithe,” motion or reft : and therefore a 


body at reſt will remain ſo for ever, unleſs 
it be put in motion by ſome external cauſe ; 
ard a body in motion will more for ever, 
unleſs ſome external cauſe ſtops it. 


This ſeemed fo abſurd to Maſter Ille, 


that he burſt into a loud laugh. What, 
fays he, ſhall any body tell me that my 
hop or my top will run for ever, when 1 
know by daily experience that they drop 
of themſelves, without being touched by 
any body? At which our little Philoſopher 

as angry, and having commanded filence, 
Jen. t expoſe your ignorance, Tem Min, 
e of a laugh, ſays he: if you 


. to ** throu — Courſe of Phi- 


101 at the and to e yourſelf acquainted 
with e Kature of things, ** muſt pre- 


ors * 7 2 5 pare 


or force 


" 
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pare to hear what is more extraordinary 
than this. When you ſay that nothing 


touched the top or the haop, you forget 
their friction or rubbing agaĩuſt tte ground 
they run upon, and the reſiſtance they 
meet with from the air in their courſe, 
which is very conſiderable though it has 
eſcaped your notice. Some what too might 


be ſaid on the gravity and attraction be- 


tween the top or the „ and the earth; 
but char you are not yet able to compre- 


bend, and therefore we ſhall proceed in 


A body in motion will always. move on 
in a flrait line, wnle/; it be turned cut of 
it by ſome external cauſe. Thus we fee 
that a marble ſhot upon the ice, if the 
ſurface be very ſmooth, will continue its 


motion in a ſtrait line, till it 3s put to. reſt 


by the friction of the ice and air, and the 


force of attration and gravitation. - 


The fawifine/s of mation is meajured by 


 diflance of place, and the length of time 
in wwhich it is performed. — if *n 
cxicket-ball and a fives-ball move each of 


them twenty yards in the ſame time, their 


- motions are equally ſwift; but if the fives- 
ball moves two yards while the cricket-ball 
Ps IT EE ** 


051. 


is moving one, then is the motion of the 


 fives-ball twice as viſt as the other. 3 
But the quantity of mation is meaſured 
by the fig of motion, as above d. 


feribed, and the quantity of matter beet) 
conſidered tog:ther. For inſtance, if the 


Ticket. ball de equal in bulk and weight 


to che fives- ball. and move as ſwift, then 
it hath an equal quantity of motion. But 


If the cricket ball be twice as big and as 


heavy as the fives-ball, and yet moves 
equally ſwift, it hath double the quantity | 


motion; and ſo in proportion. 


A bedies have a natural tendency, at- | 


traRen, avitation towards each other. 
Here Ten ges, again laughing, told the 
company that Philoſo _ was made up of 
nothing but hard wo That is beraiaſs 


you have not ſenſe enough to enquire into, 


and-retain the ſignification of words, ſays 
our Philoſopher. All words, continued 
he, are dificult till they are explained ; 


and when that is done, we ſhall find that 
gravity or gravitation will be as eafily 
underſtood as praiſe or commendation, 
and atzraftion as eaſily as correction; 
which you deſerve, Tom Wi Yer, for your 


Gravity, | 
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191 | 
' Gravity, my dear (friends, is that wns- 
ver/al diſpeſties of matter which inclines 
2 the Aer. part ee the centre 
1 — is called wei 
þ atien iz the Hfer body, 2 25 
in the greater, becanſe it draws, 
as it were, the . body to it. Thus all 
bodies on or nem the exrth's ſurface have 
2 „or ſee ming inclination, to deſ- 
cend towards its middle part or centre; 
and but for tits principle in nature, the 
earth (confidering its form and ſituation 
in the univer) could not ſubñſt as it is: 
for we all ſuppoſe the earth to be nearly 
round,” (nay, vr nate ſure it is ſd, for my 
Lord d and. many other emen, 
— wore and as it 
in ſuch à mighty void o 
— are and — in motion, what ſhould 
hinder the ſtones, water, and other parts 
of matter „ but the 
almighty arm or this principle or 
univerſal law in nature, of gary ny 
pravitation, which he has eſtabliſhed to 
. 
and-explain what I bave ſaid, let us ſup- 
paſe- the following figure to be the earth 
nud fas. Let Tem Nilſen ſtand at this 
poet of the globe or carth where we — 
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by by. 


euch is com 


nnd / Thempfar at te part of 


the earth, with his feet (as they muſt be) 
towards us: if Tom drop an orange out of 
bis hand; it will fall down towards Hal; 
and it Hal drop An Orange, it Will all 
ſeemingly 8 (if I may fo' expreſs 
myſelf) towards Tome and if theſe oranges 
had weight and power ſufficient to dit 
the other particles of matter of which-the 
fo as to make way to 
the centre, they would there unite 1 
ther and remain fixed; and they would 
then laſe their power of nation, as be- 


N at ma er 1 8 and — | 
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che 
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it here) u 


fall, — ; 
This occaſioned a general 
. Tom Wilſon ſtarting up, aſked how Maſter 


On] 


laugh; and 


Thomp/on was to ſtand with his feet up 
ſented, — ks 


wards, as here 


ing any thing to ſup 
patience, ſays the li 

will tell you; but pray behave with 
at every thing you cannot com 
This difficulty is ſolved, and all 

ing confuſion which you a 
dies flying off from each o 


W: 


his head ? Have 
Philoſopher, and I 


good 


and don't laugh 


hend. 


e ſeem- 


rehend of bo- 
is removed, 


by means of this attraction and gravita- 


tion. Aſk any of the failors who have 


been round the world, and they will tell 


you that the people on the part of the 
over-againſt us do not walk upon 
heads, though the earth is round ; 


Heer 
"6 
and though their 
they are in no more dan 
mighty ſpace beneath them, than we 
of fal 

) 


and 


cular 


to the moon or 
es this general law of attraQtion 
vitation, which affects all bodies 


poſite ours, 
falling intq 


ling (or rather rifing 4 muſt call 


that attract and repel each 


equa b and univerſally, there are parti- 


other, 


TT 


Wip!: BHP. 111 Wh Mol 
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quantity” of the ſur- 


es or 


_— —— 


Teas ls 


311 ge 


11112 


{m, 
7 
was 


amber-headed 
feet diſtance, 


1 21 


; and Maſter Sith 


father's 


5 Gans 


xd \with ls 


wha. or four 


Uh 


the amber head 
After ſome little 


C 


1 0 3 1 


- from the ladies 


= 14] 
time the ſword began to move, tho? at that 
diſtance; and ſome time after that it turn - 
eld quite round; but was ſoon turned back 
again by maſter Smith's rubbing the am- 
ber head backwards, or in a contrary di- 
But what ſcems moſt worthy of our ad- 
miration is the Electrical Fire, which fo 
plentifully abounds in the univerſe, and 
which is excited, or made viſible, ns 
friction or rubbing of a glaſs globe. This 


fre, by a very ſimple ine, may be con- 
viyed imo the human body, every part 
of which it es in an inſtant, and is 


faid to have been very ſerviceable in the 
cure of ſome diforders. It may be drawn 
eyes, yet leaves them no 
leſs brilliant than they were before. It 
may be drawn from Grd er-clouds, and 


is probably the ſame ſpecies of fire with 


the lightning; for Profeſſor Richmann of 
Hamburgh, . fixed a machine to bring it 
down from the clouds in large quantities, 
ine See by the ſtroke it gave him. 
5 e [ame force applied to tau "different 
bodies will — produce the ſame quantity 
of motion in each of them. To prove this, 
we put Maſter Jones into a boat, which 
(including his dyn weight) weighed ten 
| 1 undred, 
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 6bſerved'as to the unity: of motion. 


Attrad ion is the 


the centre: of 


For if two bodiroac «given diſtance at- 
tract each other with a certain force, at 
half the diſtance they will attract each 


nd | other with four times that force. But this 


bo true experience, though we cannot 


account it; and therefore it is to be 


received as a principle in Natural Phi- 


Here 
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2, whars if he- 


in many 
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e ance, 
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LECTURE U. 
of the Universe, and particular. 1 


SOLAR SYSTEM. 


"HE laſt Lecture was read at the 

Marquiſs of Setfer's, whd whe | was -4 
well pleated at theſe yo leere 
meeting thus to imp ove th 
he te tein to he all 
with tarts, ſweatmeats, ſylla 
other dainties -as his Lordſhip thoug 
were moſt for youth : 04 112 
obſerve, that Marchioneſs did them 
the honour of her company, and was par- 
Mater Fl nd WI OR NNE - 


eats * was a 3 
night, her 


them to r 5 * 3 oY ere "A 
Lordſhip has an Soforva pe! furniſhed with 
All the 8 for aſtrono- 
mical and philoſophical ede z and 
the place itſelf is 2 1. that can be con- 
ceived for enquiries of this kind, and fur 
meditation. To 8 an extenſive horizon 
thus ſhaded by the brow of night, and at 
intervals brig up by the borrowed 


. 
nas * 1 


wy 


ig t of the moon danci among the 
— was to me inexp Aby pleaſing. 
Nothing _ heard but a gentle breeze 


— of a diſtant caſcade ; 
the — hootings of the bird of 
night, who kept watch in an ivy tower 
near us; the manſiqn clock, that recorded 
the time; and old Echo, who repeated the i 
hours from the fide of a rock, where ſhe 2 
has ſecluded herſelf ever ſince the deluge. 1 


whiſpering the top of the battlements ; 


Night, the nurſe of Nature, had huſhed all 
Wines elſe to filence.---But filence was 
| ou broke by our Fhiloſopher, who thus 
te add, io dear friends, ſays he 
ro my 8, ſays he, 
n 
at an equal diſtance from us, way, 
Forks it 2 to meet the Key, that 
forms this ful arch or concave over 
bur Heads, Now that ce round, 
where we loſe.ſight of the earth, is called 
the horizon; and when the ſun, moon, 
and ſtars from bencath and come 
into our fight, we ſay they are riſen, or 
| above the horizon. For all this glo- 
10s e beſpan * 15 with lights, Ghar 
7 illuminate the earth, 
as * Sem, e Fixed Stats, the _— 
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and Planet, (20 which laſt our Earth and 
the Meer belong) have apparent mo- 
be perceived by the naked 
eye ; tho' in fact none move but the planets 
and comets, as will be proved hereafter. 


But beſides the ſtars which we fee, there 
are others not diſcernible by the naked eye; 


ſome of which are fixed ſtars, and ſome 
are bodies moving about the moſt diſtant 


planets, which were inviſible and unknown 


to us before the diſcovery of proſpective 
glaſſes.---Pray hand me the refleQing'tele- 


tcope---Here it is. 0 


and was he plac 
_ tance. they "a at, would ay * * ap- 
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Aud che refracting teleſcope, if you peaks 


nl, here it is alſo. 


. LEY » you 
0 


| muſt turn this ſcrew on the fide 
till von can ſee the object you want to ex- 
amine in the moſt perfect manner: and if 


you uſe the 2 . vou muſt 


move backwards or forw this ſmall 


1 till you have adjuſted it to your 
ght. Then look at part of the 


heavens where I have pointed hooks or 
indeed any other part, and you will per- 
ceive more ftars than you ſaw before with 
your eye alone. Theſe are fixed ſtars, 
and are called. fixed becauſe they always 
keep the ſame diſtance one from ano- 
ther, and the ſame diſtance from the 
ſun, which is ſuppoſed to be alſo fixed; 
at the immenſe diſ- 


po no bigger than one of 
me 


Philoſophers have concluded, and 1 I 
ithont reaſon, that "Or "_p 


chink not wi 


IJ Freire giessen 


to 


Wh 


now to conſider hämſelf as a fool in com- 


bor 6k tet 
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ſilenced all oY 
me o 


e ihfinite ſatisſaction 


Maſter Na, 


impertiuent, , 
fleaſure, replied the 


- 


* 


had before bern very 


of our 
tad mentioned the folar 


pariſon 
Tale 
2 


1 


Iz 
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which. he 27. this, 
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are laninenz, and lend us their own light, 


ſyſtem, which all give us 2 


earth ; 


1 1 
as doth the Sar and Fixed Stars ; while 


others are>cpague,” and have no light of 


ve us; but reflect to us a 
n 
the caſe with reſj 
comets of our ſolar 
ion of the 
in return 


Ben own to 
of the lig 


This i partials 


& 


light they have received; and we 
ect to them a df 00 ours: ſor 1 


. make no doubt, 2 thoſe who inhabit the 
moon have as much of the ſyn's light re- 


flected to them from the earth, as we have 
reflected to us from the moon. 
The inhabitants of the moon! ſays 
Maſter Lovelace, with ſome emotion, Whi- 
ther will you lead me? What, are the ſto- 


_ ries that have been told of the Man in the 
Moon then true? 


Faint age what fiories yon hare 


heard, replied the Philoſopher ; but it is 


no extravagant conjecture to ſuppoſe that 


the moon is ited, as well as the 
though what ſort of inhabitants 


they are, we on the earth are unable to 
diſcover. As to my part, I am loſt in this 


boundleſs abyſs. e to me tha 


the ſan, which gives the world, is 


oaly a beam of the glory of God; and the 
air, 
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the breath o 


nent curioſity that leads me to this enqui- 
of thy . glory, that I may 


ed, are bodies that 


are not luminous ; 


light; for they 
— of the ſun. Of theſe HR two 


| [123] 
ir, which ſappor that that life, v. as it were 


Do thou, O mag — 
gaze with aſtoniſhment at thy wonderful 
productions ; fince it is not idle imperti- 


ry, but a fervent deſire to ſee only the fkarts 


n to mankin 


_ Of the Sola Sr5TEeu. 
Our Solar Syſtem contains the ſun in 
the centre, the planets and comets 
moving about ĩt. Pray look at the figure 


on the other ſide, 1 I have drawn the 
ſun, and the planets 1 in their ſeveral orbits 


or circles, with their reſpective diſtances 


from the ſun, and from each other; toge- 
ther with the orbit of a comet. | 


The planets, as I have alread obſery- 
pear like taps, but 


light in themſelves, tho* they give us 
ſhine by reflecting 


Piier, 55 
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at is, they have no 
the 
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The comets move aboue the dnn 10 a 
long ſlender oval of an amazing extent; 


one of the focus's being near the centre of 


the ſun, and the ſhorteſt of the other far be - 
yond the ſphere of Saturn; ſo that the peri- 
odical revolutions ef any are not performed 
in leſs chan 70 or 80 years. See the Plate, 
But let us quit theſe bodies, of which 
ve know & lt, and ſpeak of our old 
ion the moan, with whom we 
ah to be better acquainted ; fince ſhe 
2 — ligbts us home in the night, but 
{ends her aid to get our ſhips out of the 
docks, and to bring in and out our 
merchandize ; for without the aſſiſtance of 
„ have no tides: but 
ng, if you pleaſe, fs ©, ſays Tow Wilſon. What 
e moon pour 


down water to 


occaſion the tide? 1 3 loſs to under - 
ſtand you. No, replied our Philoſopher, 
the moon does not pour down water to 
occaſion the tides ; that were impoſlible : 
but ſhe by attracting the waters of the ſea 


raiſes them higher, and that is the reaſon 
why the vides ur * the 
mean. 


7 


D | The 


Fe n a NID _— SD «hit 9 5 
n e a. a. Cade ie a att a A a Fi 
... ae E 1 
_ - 4 * * 7 * * 
1 4 
2M 3 | 


"F 26 
The moon moves round the earth it 
che ſame manner as the earth does round 
the ſun, and performs her ſynodical mo- 
tion, as it is called, in 29 days, 12 hours, 
and 44 minutes, though the periodical is 
27d. * 43m. By motion of the 
moon are occaſioned the eclipſes of — 
ſun and moon, and the different ap 
ances, aſpects, 4 phaſes ſhe at different 
uts on: = the earth is ſo 
n the ſun and the moon, | 
- that we fee all her enlightened it is 
Moon; when the moon is fo ſituated 
ween the ſun and the earth, that her en- 
lightened are hid or turned from us; 
it is new Moon; and when her ſituation 
is ſuch that only a portion of her enlight- 
-— coy is hid from us, we ſee a horned 
Moon, Moon, or a gibbous Moon, ac- 
cording to 3 of the enlightened 
— | ngeſt Edip/ the N 
| total Or lon 7 007 
happens when the earth 1s Teal be- 
tween the ſun and the moon, and prevent 
- the light of the ſun from falling upon and 
being reflected the moon ; as "1 ſhew 
you. We will ſuppoſe this orange to be 
the ſun, this -ball the earth, and 


_ this 2 now if you place chem 
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W <a : _— ; 


Pre Jet 
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in a . with the nn mi 
dle, and then put your eye to the t 
you'll find that the ball. will entirely hide 
che orange from your view, aud would pre- 

vent the rays of light (Which always 4 
ceed in right lines) from falling upon. it, 


whence would enſue a total eclipſe. But 


move the top, which repreſents the moon, 
a little on either fide, N with 9 
placed as before 
Ek 


tion, 1 
Le. part of the orange or ſun, 'toia part 
of the tow without touching the 
ball that repreſents the and in this 
. Poſition the moon would be partly Mar 
minated, and the ge iy be only ferry 

An Eclip/e of of the 
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the moon's Qu betwixt the ſan and m_— ] N 
earth, and preventing the light of the fun 


from coming to that 
which we inhabit.---I 


"of che e | i 
the moon hides ' Bi 


from us the whole body of the ſun, it is 'n 1 


total eclipſe ; but if the whole be not hid, 
it is a partial one. An Eclip/e of the Sus 
never happens but at a #exv moon; nor one 
of the Moos but when the is at fall. 


— mock. leg. Guy cant; "as you 


may 


The moon, as to ar od wn. an SI ] 


hn dark parts it is imagined are 
lakes, and wales, which refleQ but Hrtie 
But of this there is no cerfanty. 


own axis in about 24 hours 

hath two motions at one and the ſame time. 
The Marchionefs, whoſe curiofity had 
kept her during the Le&ure, deſired to 
tare this explained. That ſhall be don& 
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Madam, in a minute, fays the little Philo- 


ſopher, and I can never have à better op- 
portunity ; for I ſee the Duke of Galaxy 
is coming to make your Ladyſhip a viſit. 
His coach is juſt entering the iron gates, 
and will preſently wheel round the circle, 
or rather oval, before the portico. Prays 
Madam, fix your eye on one of the wheels, 
which you may do as it is moon-light, 
and you will perceive it torn round upon 
its own axis, at the ſame time that it runs 
round the circle before the houſe. This 
double motion of the wheel Wy OY re- 
preſents the two motions of the earth, 
which have heretofore been explained by 
the motion of a bowl on a bowlin -green z 
but I believe your Ladyſhip will thank the 
inſtance or example before us is better. 
It is hard to reaſon from ſimilitudes, be- 
" cauſe they generally fail in ſome part: all 
the members of a fimile ſeldom correſpond 
with the ſubject it is intended to illuſ- 
oe; . dag is the 
with upon the green 3 
which, though it aptly repreſents the 
earth's motion on its own axis, is far from 
repreſenting its revolution about the ſun, 
| becauſe the bias in the bowl will never 
Induce it to form either a circle or an 
: — a 
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e 
oval for the 5 & f r 
a parabola, or ort o w a 
long fiſhing-rod forms 2 N bent by 
drawing a fiſh out of the water. 
- Ton -Ladyſhip knows perfectly that the 
on its own. _ makes = 
F robe inte" of day and ni you 
therefore give me leave, n to * 


dreſs my diſcourſe to theſe young gentle- 


men and ladies, who may be ignorant of 
this branch of Philoſophy. - _ 
_. That the turnin the carth on its own 
axis makes the di nce of day and zight 
is moſt certain; for in thoſe parts of the 
earth which are turned towards the ſun ic 
will be day, and of conſequence it muſt be 
aight in thoſe which are turned from it. 
But the length of days and nights, and 
the variation of the eaſons,' are occaſioned 
by the annual revolution of the earth a- 
bout the ſun in the Eclipuit; for as the 
earth in this courſe keeps its axis equally 
inclined every where to the plane of the 
Eeliptie and parall to itſelf, and as the 
plane of the 
and a half he 5 the the Equator, the 
earth in this direction has ſometimes one 
of ihe ee. neareſt the ſun, and ſometimes 
Hence heat and cold, —_— 


liptic inclines 23 degrees 
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and winter, and len$th of days and nights; 
Yet obs kan din, theſe effefts of he 

ſun, which gives us light and heat, his diſ- 


tance from ps is ſo great, that a cannon» 


ball would be 25 years coming thence. to 
the earth, even 15 it few. wich the fame 
velocity as it does when it is firſt diſcharg- 
ed from the mouth of a cannon, . ©. 

Here they were all amazed, and Lady 
Careliue ſaid this doftrine could not be 
true; for if the ſan was at that immenſe 
diſtance, his light could not reach us every 


morning, in the manner it does. -I beg 


2 pardon, Madam, replied the Philo- 
opher; your Ladyſhip's miſtake ariſes 
from your not knowing, or at leaſt not 
conſidering, the ainazing velocity of light; 
which flies after the rate of 200,000 males 
in a ſecond of time; fo that notwithſtand - 
ing a cannon-ball would be 25 years in 
coming from the ſun, the light finds its 
way to us in about eight minutes. But 
if you are ſo ſurprized at the ſun's diſtance, 
Madam, what think you of that of the 
fixed ſtars, which are fo far remote from 
us, that a_cannon-ball, flying with the 

ſame velocity as when firſt diſcharged; 

would be 700,000 years in coming to a 


LY 


a. on thaw » 
earch? Yet 
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and even without the uſe of teleſcopes. 
There are other things obſervable in 
our Solar Syſtem, which if atibnded to will 
cite our admiration : fuch are the dark 
ts which ate ſeen on the Sun's ſurface, 
þ —> rows often change their place, nzmber, 
Ring wich encompaſſes the of the 
anet Saturn at the diſtance of 21,000 


miles; and ſuch are the Belts that kira 
the body of Jupiter: concerning all which 
there are various conjeQtures, but conjec- 
2 Philoſophy are rarely to be ad- 
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i TE MsTxzows: 
„ and Lady Caroline in favour of 
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Maſter Teleſcope excited the Duke of G. 
h cutiomy to fee him, and the next 
7 came into the Obſervatory 
juſt as 


ade. Such alfo is the amazing 
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bean, you ſhould,.. 1 thinks. Sins 


SE 1 * 
r 
Roe is due to the Great: it is claimed, 
and it is given, in conſequence of their {u- 
10r: birth and fortune ; but that is all; 
for our affection is only to be obtained by 


are merely accidental, and may happen to 
be the portion of a. man without merit; 
but the man of genius and virtue is en- 
obled, as it were by himſelf, \—x gail panel 
ed not ſo much for his 
neſs as his on. This 


fs of the — — und the Ala, 
that ſutround and — it. 
In order to explain theſe efeftually 4 
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the fire 2 — be unable be do en- 
ecute its office, nor withour air could tho 
water, tho' exhaled by the ſan into clouds, 
be diſtributed over earth for the nous 
riſhment of plants and animals; Nor is 
the earth inactive but lends: her aid to be 
other elements. She filtres, or ſtrains and 
urifies the ſalt water which rung fm che 
and makes it freſh and ſit ſor the wee] 
of animals and plants; and by refletin 
the ſun's beams ' vccafions that warm 
which nouriſhes all things on her-ſurface; 
but which would be very inconſiderable 
and ſcarcely felt if a man was placed on 
che higheſt mountain, above the common 
level of the earth, and in . 
as to be deprived of her reflection. 
Fa > this, m ied the —— I have cook: 
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The airs» light, thin, clatic on pringy 
body, which may be felt but not ſeen; it 
1s ful — like water, 
Pat ya perceive by opening the win- 
ow but it cannot, like water, be + 
ed = ice; and the Atmoſp is that 
N y or ſhell of air, w ch ſurrounds - 

and which reaches many miles 
above its 3 1 as is known by confider- 
1nd ies eight or ſpringineſs of the air 


its weight together; for a column of 
is of equal weight to a column of 
— of between 29 and 30 inches 
high ; now quickſilver being near ſourteen 
times heavier than water, if the air was as 
| heavy as water, the Atmoſphere would be 
about fourteen times higher than'the-co- 
| lamn of quickfilver, or about 34 feet; 
bat the air is near 1000 times lighter than 
water, therefore the Atmoſphere muſt be 
many miles high, even at this rate of com- 
puting : And when with this you conüder 
2 elafticiry of the air, which when the 
preſſure of the incumbent - Atmoſphere is 
taken off, will dilate itſelf ſo as to ſill 
more than- 150 times the ſpace ĩt ocqupied 
baby you will perceive that the height 
of cnn * be ner 
. oh: 
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2606 — ſays Lady . 
me the favour, Sir, to convince me, 


Ez 


this wonderful _ That he cannot 
do, * the e, without the uſe of 
prop — — Almoſt any t will 


Adler Pep. gun, that lies in 
the window, i is ſuficient for my purpoſe:--- 
Do me the houour to ſtep this way, Lady 
Carolin. ' You ſee here is a pellet in the 
top of this tube, made of hemp or brown 
paper. With this piece of paper we will 
make another pellet, and put into the o- 


72 There, you have forced che 


Tt will be more difficult to get it farther, 
becauſe the air, being compreſſed, and 
made more denſe” or compact will make 
more reſiſtance ; and when you have preſſed 
it ſo cloſe that its force overpowers the 
reſiſtance which the pellet makes at the 


itance.— T. 


the air to a confiderable 


_ experiment that the air is endowed with 


leaſe your Grace, ſays the Philo- 


"ther end. Now with the gun-ſtick drive 
t ſome part of the way with eaſe, but 


other end, that pellet will fly off wih a 
bounce, and be thrown b the ſprin of 


. nr 
Sz This | 


e 


itſelf. As a proo 
ball, in the ſame quantity of powder in an 
open veſſel, and When ſired you will ſcarce 


| lately invented, called wind-guns, which 


. [ 401 
This you have taken little notice of, be- 
cauſe it 15 a ſchool boy's action, and is ſeen 


every day; for indeed, we ſeldom trouble 


ourſelves to reaſon about things that are ſo 
familiar; yet on this principle, my Lady, | 
depends the force of a cannon ; for it is 

not the gunpowder and fire that drives out 


the ball with ſuch prodigious velocity; no, 
that force is occaſioned by the fire's ſud- 


denly rarifying the air, which was con- 
tained in A Re 8 of the 
canuon, t generated by the powder 

of this, place the ſame 


ſee it move. But there have been guns 


ndantly;prove what I have advanced; 


| 8 ey are charged only with concen- 


trated or condenſed air and with ball, yet 
fo contrived, that ſix or ſeven balls may 
be let off, one after the other, cach of whic 
would kill a buck or a doe at a very con- 
iderable diſtance. . 
You ſecm all amazed, and I don't won- 


der at it, ſince you have never yet con- 


dered the extraordinary properties of this 
element; and it mult ſcem ag, + 


= 7 
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that the air, which is ſo neceſſary for life, 
that without it we cannot breathe, ſhould. 
be tortured into an inftrument of deftruc- 
tion. You will howerer be more ſurpriz- 
ed when I tell you, that this is the cauſe of 
earthquakes ; and that the noble city of 
Lifkon was lately deſtroyed by a ſudden ra- 
rifaction of the air contained in ſome of 
the caverns of the earth, and perhaps un- 
der the fea. Tem Wilſon gave a leer of 
impertinence, but was aſhamed to ſhew his 
folly before ſuch good company. All the 
reſt ſtared at each other without ſpeaking 
a word, except Lady Caroline, who pro- 
teſted ſhe could not believe what he had 
ſaid about earthquakes; for, ſays ſhe, I res 
member to have read in the News Papers, 
that the flames burſt out of the . -0% 
That might be, my Lady, ſays the little 
Philoſopher, for there could be no ſuch 
ſudden rarĩ faction of the air without fire. 
Fire, therefore, did contribute towards the 
earthquake, and fire might burn down a 
mountain compoſed of combultibles ; but 
fire could never blow cne up. No, my 
Lady, that effect is the ſole property of 
the air. This diſpute would, in all pro- 
bability, have taken up much time; but 
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"his Grace put 
. — Jt was rue Philoloph y. 
In this property 
condenſed, 99 
water, which tho* compoſed of ſuch ſmall 
| es as not to be diſtinguiſhed or ſeen 


when confined, be at all concentrated or 
brought into a leſs com This 
ment was once tried, by filling a a golden 
globe full of water, TIRE it up, and 
Mlaciaght in a ſcrew profh, whi was pul- 
2 ed down with great force. In this fitoa- 
tion it remained till the water ſweated thro” 
the pores of the gold, and till that hap- 
ed it would never give wa 
Air is the medium Sbich ute light. 
5 to the world ; for if there was no Atmo- 
ſphere to refract the ſun's rays round the 
2 „ it would be almoſt as dark in the 
gl time as in the night, and the Sur, 
= and Start, 9 only be viſible. 
It is alo the medium of ſounds, which are 
conveyed by the tremulous motion of the 
air when agitated by any noiſe. Let me 
throw this peach ſtone into the moat, and 
yew 


of being rarified nnd 


4 ens Perot Nesse ee 


Niue themſelves by | 
diſtance round it. Now as the air is fluid as 
well as the water, we may conclude that 
ſound is conveyed. ſomewhat in this man- 
ner, tho? as that is nearly a thouſand times 
lighter than water, ſounds are 
at an amazing 
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- out air, is 1 
: bell ſtruck in an exhauſted receiver in an = 

— p. cannot be heard, that i is, it 
of Without air there would be no mer- 2 
5 chandize, for your ſhips could not fail to 
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ws 143). * 
will perceive circles of ſmall waves * 
to a 


rate, ſome a ** the 


in a ſecond of time; but, 


rate of 1142 


however that be, we may reſt aſſured, that 
| ſound is conveyed in this manner. Only 
throw up the ſaſh, and halloo, and the 
echo, which I ſpoke 


of in the beginning 
of the ſecond Lecture, will return you he 


ſound; that is, the waves or pulſes of 
air, which are put in motion by the noiſe 


you make, will ſtrike againſt the rocks, 


and return to you —— WO ka In 3 f 
thing but the rever _—_ 


ation of ſound : 
that there can be no ſound — 22 


proyed by experiment; for a 


ittle or no ſound. - 


climates; and without air the 


binde could not iy, finge they would have 


8 | - nothing 


+ 


= ” ; and therefore told our Philoſopher, 


„ : rat, which c 


aim: So ſaid Lady Caroline, and vio- 


ä "ROY * 4 * 5 N 5 * * * Ne N ? * — 2 I 
8 


Fe; 
- nothing to ſupport them, and their wings 


f | | would be uſeleſs; for we know, that a 


Feather falls with as much velocity as a 


ö in an exhauſted receiver. But a- 


| I. air is the principle which pre- 
Jerves life, both in plants and animals; 
there is no breathing without air, and 
veau know, when our breath is ſtopt we 
die Phbis is one of thoſe truths that are 


__called-felf-cvident, becauſe it is univer- 


fal known, and needs no confirmation ; 
but i demonſtratioa be thought neceſſa- 
ry have it in a minute, by put- 
ting fore” living creature into the air 
pump; but it is cruel to torture a 


thy oppaſed this experiment's being 


tried; but as all che weſt wry for it, the 


Duke was willing to gratify their curioſi- 


that he might try the experiment with a 

. had caught in a trap, and 
if he ſarvived it, give him tis life for the 
pain they had ay him to. This creature 
was” accordingly put in the receiver, and 


When the air was partly exhaaſted, 


he appeared in great agony, and con- 
vulſcd; and more air being pumped Wh 
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2 on his fide far dead; but freſh aĩr 
py immediately admitted, it ruſted 
lungs, which put them in motion 
and he recovered, The manner of 
animal's recovery puts me in mind, 
lays the Philoſopher, 2 an accident which 
I once ſaw, and which I would have you 
all remember, -for it MAY. be of ſervice to 
mane, ta 
time ago was bathing, with ſe- 
| veral * my I-fellows, in a river by - 
the 'road- Cle. Maſter Curtis, who was 
an obſtinate filly boy, would daſtard the 
reſt, as he call-d it; that "WW he would 
ohm exceed them in running into 
dangers and difficulties, and with this 
view, aha could ſwim no more than 
a ſtone, he plunged into a part of the ri · 
| ver, Which we told him was greatly a- 
bove his depth, where he roſe, and ftrug- 
_ to get out, but could not. We were 
muſt imagine, in the utmoſt 
* ge and unable to aſſiſt him ; for 
none of us could ſwim. At this infant 
came by ſome Gentlemen on horſeback; 
who immediately diſmounted, and got him 
out, but not till after he had funk the 
third dime. He was brought to Io 
W wi 


| Philoſopher, advi 
dir down his Fm this 
— elafticit 


pom ey | 
what — alias Gentleman ſay, and 
from the inſtance before us, there is rea- 


in motion, there can be no — 
and it was for want of air, that their mo- 
tion ceaſed in the water. Pray, Gentle- 
men, — & be remembered, for it is 4 
matter im ce. 
We bed arrange noe damen, chat ale 
which has paſt thro? fire, or is become 
foul, or ſtagnated, and has loſt its ſpring, 
is unfit for reſpiration. It — 
freſh air, or, in other words, the being 
obliged to breathe air that was foul; an 
1 * * ſpring, or elaſtic force, ta 
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s p eruptive diſor- 
— ſuch, for — as the ſmall-pox, 
and ſome fevers, has deſtroyed more than 
can be imagined. If you ſhould 
be ſeized with any of theſe diforders, ad- 
viſe the people about you to make uſe of 
their common ſenſe, - and not, Oo. % | 
man is ill, deprive him. of that vital 
ciple the air, without which he — 
— in a ſtate of health. Never 
curtains to be drawn cloſe, or 
the freſh air, even when you 


5 am greatly miſtaken, a. Lady Ca- 
reline, if the air we are now in has not 
oo its ſpring ; for I breathe with difficul- 
Was that the caſe, Madam, replied 
little Philoſopher, you would not be 
hos * rs a 1 if your Lady- 

Ar 10 poſed, vou ; 
make uſe of the inftrument that lies by 
you, which, = 19 BS yg the air in motion, 


wall in q the Lady. What in- 
1 
Madam, 


bode LL. renner 


_ 5 
Madam, returned the Philoſopher. Every 


fan is a philoſophical inſtrument, and was the 

originally contrived, we may ſuppoſe, for whic 

the purpoſe above · mentioned. with 
A bird dying in aa Air-pump will be W with 


in ſome meaſure recovered by the convol- MW vour 
_ ve fluttering of its own wings, becauſe W 
that motion alters the ſtate of the air re- is on 
maiging in the receiver, and for a time I ver i 
renders it ft for reſpiration. | ] erup 
Motion is the only preſervative for air | fadtic 
and water; both of which become un- of r: 
wholſome if kept long in a ſtate of reſt; ſturb 
and both may be recovered and made ſa - ture 
lutary by being again put into motion. ſoa, 
If fool and ſlagnated air has ſuch dire one 
effects, how much are we obliged to the ¶ imme 
learned and ingenious Dr. Hales: for diſco- I place 
vering the Yez:ilator, an inſtrument which, I is the 
ia a little time, diſcharges the foul air I fiance 
from ibips, priſons, and other cloſe places, ¶ denly 
and ſupplies them with that which is freſh? ¶ ſpeed 
The air, by ſome: Philoſophers, has I 
been efteemed an univerſal menfraum, be- 
cauſe, ſay they, it diſſolves all bodies in 
time, and reduces their ſubſtances to a 
new / form ; as iron into ruſt, copper into 
verdrgreaſe, Fe. but this, I am inclined to 
think, is not ſo much owing to the air as 
| | d 
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to certain ſaline or acid particles, which 


the air extracts from ſome bodies, and 

r which afterwards cleave to other bodies, if 
with which they have a cloſer affinity than 14 

ich che air itſelf. But this I ſhall ende-— i 

—vour to explain in a future work. 

e We are now to ſpeak of the Wind, which 

zds only a ſtream or current of air, as a ri- 14 

e ever is of water, and is occaſioned by heat, 1 

eruptions of vapours, condenſations, rari- 14 

ir factions, the preſſure of clouds, the fall 

„of rains, or ſome other accident that di- 

ſturbs the equilibrium of the air; for Na- 

z- WW ture abhors a vacuum, and for that rea- 

ſon, when the air is extremely rarified in 

re one part, that which is more denſe will 

ec immediately ruſh in to ſupply the vacan: 

* places, and preſerve the equilibrium; as 

„ is the caſe with water and other fluid ſub- 

ir i ftances, Only raiſe a veſſel of water ſud- 

, I denly out of a ciftern, and ſee with what 

? I ſpeed the other water will ruſh in, to fill 

as I up the ſpace and preſerve its level. And 

e- If theſe rareſactions in the air may 1 

in near the earth, or much above it, and 13 

a che reaſon why clouds fly in contrary di- 

to © regions. This occaſioned the loſs of the 

to great Ave, which we were a whole fort- 1 

as night in making; for, tho' there was ft 

to * 19 ___- ſcarcely N 


5 „ 
ſcarcely wind in the Park ſufficient to raiſe 
it, yet when lifted extremely high by the 
air, it was ſeized by a current of wind 
and torn in pieces. FORT ie 
Winds are violent, or gentle, in pro- 
portion to the rarifaftion or diſturbance 
there has been in the atmoſphere. A vio- 


lent wind in a great ſtorm, flies after the 


rate of 50 or 60 miles in an hour, and 1; 
often ſo denſe, or ſtrong, as to bear down 
trees, houſes, and even churches before 
it. What the failors call a briſk wind flies 
. after the rate of _—— miles an hour, 
and is of great uſe in cooling the air, and 
cleanſing it from poiſonous and peſtilen- 
_ nous exhalations. COL ORF. 
The winds have various qualities, they 
are ly hot or cold, according to the 
quarter from whence they blow. TI re- 
member, ſome years ago, we had a South- 
Welt wind in February, which blew ſo 
long from that quarter, that it b 0s 
the very air of Lifen, and it was as hot 2 
in ſummer. Winds from the North and 
North-Eaſt, which come off large tracts of 
land, are erally cold. Some winds 
maiſten and diffolve, others dry and thic- 
ken; fome raiſe rain, and others diſperſe 
it: Some winds blow conſtantly from one 


» # Kg 
4 £ 3 hl 


IEA vo mzy gan: 


289838592. 3· 22 e ze 


. 
6. 


FA S KF 


— 
— 
(Eo 


F PASSES 


27 


222 


5 


_ "quarter, and are therefore called the ge- 
_ | neral Trade Winds, Theſe are met with 7 
on each fide of the Equator, in the Atlan- 
tic, Ethiepic, and Pacific Oceans, between 
the Tropicks, and ta near 24 degrees of 
. latitude; and are occaſioned by the Sun 
in his rotation round his axis, agitating 
| "the ther, or by the rarifaction of the 
air by the ſolar rays, and the denſer air 
continually pouring in from the diftant 
parts of each hemiſphere to maintain the 
equilibrium. Some winds, again, blow 
. conſtantly one way for one half, or one 
. quarter of the Fans and then blow the 
. contrary way. 


heſe are met with in the 
Eaft-Indian Seas, and are called Mon/cens, or 


8 periodical Trade Winds. But as theſe ſub- 


are abſtruſe and difficult, and afford 


k tle entertainment, we ſhall defer an ex- 


anation of them till our next courſe of 
ures, and endeavour to give you ſome 


.. account of the Meteors that attend the air. 
Me have already obſerved, that befides 
pure air, the atmoſphere contains minute 
particles of different ſorts, which are con- 
\. tinually ariſing in ſteams from the earth 
and waters, and are ſuſpended and kept 


Re 
The moſt conſiderable of theſe are the 
. ſmal! 


e : 


ſmall particles of water, which are ſo ſe- 


parated as to be lighter than air, and are 

raiſed by the Sun's heat, or hfted up by 
the wind from the ſea, rivers, lakes, and 
marſhy or moiſt parts of the earth, and 
which deſcend again in Deu, Rain, Hail, 
| When theſe ſmall particles are by a ra- 
ried ſtate of the air ſuffered to unite ma- 
ny of them together, and deſcend ſo as to 
render the hemiſphere more opaque, and 


by its hamidity to moiſten bodies on the 
Earth, it is called a M;#. And on the con- 


trary, thoſe particles of water that ariſe 
after a hot day from rivers, lakes, and 
marſhy places, and by filling the air moiſten 
objects, and render them leſs viſible, are 
called Fg. 


Claudi are the greateſt and moſt benefi- 


cial of all the meteors, for they are borne 
about on the wings of the wind, and, as 


the Pſalmiſt obſerves, diffribute Sata 1 


the Earth. Clouds contain very ſmall par- 


ticles of water, which are raiſed a conſi- 

derable diſtance above the ſurface of the 

earth ; for a cloud is nothing but a miſt 

flying high in the air, as a miſt 

but a cloud here below. | | 
That theſe vapours are raiſed in the air, 


is nothing 


1 [53] 
in the manner abovementioned, may be 
readily conceived ; for it is an action that 
is ſeen every day in common diſtillations; 
but how theſe inviſible particles, which 
float in the air, are collected into clouds 
in order to bring the water back again, is 
not fo eaſy to determine. Perhaps, ſays 
the Marchioneſs, who had juſt before en- 
tered the room, it may be occaſioned by 
the winds driving the clouds together and 
uniting the particles, which may by that 
means me ſpecifically heavier than the 
the air, and therefore fall down. There 
is reaſon, my Lady, in what you ſay, replied 
the Phileſopher, but I would wiſh to know 
how theſe clouds are ſometimes all of a 
ſudden collected. It frequently happens, 


Madam, that you go abroad when the 


fy is fo ſerene and clear, that not a cloud 
is to be ſeen, and before your Ladyſhip 
has taken a turn round the Part, you 
ſhall ſee clouds gather round, and all the 
| hemiſphere overcaſt, and the drops begin 
to fall, How happens this ? There were 

no clouds for the winds to drive againſt 
each other, nor could the aqueous vapours 
anſe from the Earth, and deſcend at the 
ſame inſtant of time. Whence then could 
they come ? I am afraid, Madam, fays the 
F * Duke, 


3 [54] 5 
Duke, this young Gentleman has ſhaken 
your Ladyſhip's Philoſophy ; for the quef- 
tion he has put is not to be anſwered with- 
out ſome knowledge of Chemiſtry, which 
3s, I think, too little ſtudied in this king- 
dom. I am not uneaſy about it, my Lord 


Duke, ſays the Marchioneſs, he is the 


Lecturer, and let him account for it if he 
can. ſhall get little honour by ſolving 
this queſtion, 
his Grace has pointed out the only me- 

thod, by which it can be done, that is to 
. x & by Chemiſtry; for that action of bodies 

which the Chemiſts call precipitation, will 
anſwer ĩt in all reſpects; but the explana- 
tion of jt is a taſk ſo difficult, that I muſt 


defer it till another opportunity. Some 


idea, however, I will endeavour to give 
theſe young Geatlemen of precipitation, if 


your -Ladyſhip will favour me with the 


tincture of bark which I ſaw in your hand 
this morning. The bark, Gentlemen, atleaſt 


the reſinous part of the bark, is here ſul- 


_ pended in ſpirits of wine; and fo ſuſpend - 
ed that you ſee it is perfectly bright. Now 

in order to precipitate this — 2 I muſt 
fiad out a body which has a cloſer affinity 
or relation with the ſpirits of wine, than 
the bark has (for things — 


ys the Philoſopher, ſince 
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all their relations when chemically conſi - 
dered ;) that body is water, which when I 

add to the tincture, you will perceive it 


grow foul; for the ſpirits of wine will im- 


mediately let go the bark to lay hold of 
the water, which will occupy the ſpace 
the bark before filled, and that will fall to 
the bottom. This perhaps may be the 
caſe in the atmoſphere ; ſome ſubſtance 
may be brought into the air, to which itis 
nearer allied than to the water, - that it 


ſuſpended before in ſuch a pellucid man- 


ner, as not to be ſeen, but which water 
obvious, when the air lets it go 


„ embrace its nearer ally, and by uniting 


firſt into ſmall drops, then into larger, 
becomes too heavy to be ſuſpended by the 


air, and falls down in rain. 


But all clouds are not compoſed of wa- 
. tery vapours * by they are ſometimes 
impregnated with ſulphureous and even 
Aline particles, which are exhaled from 
the earth; for the Chemiſts will tell you 

| by experience, that volatile bodies will 

. volatihze ſome fixed bodies, and carry 


| them off: And this happens to be the 


caſe here, as may be particularly ſeen in 
Thunder and Lightning, which is occafion- 
ed. we may ſuppoſe, by the at 


4 
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„ 1 8 Fey 
and nitrous particles taking fire, and ſalt + 
burſting the cloud with a tremendous 
noiſe, which is preceded by a flaſh of 
fire, much reſembling that of lighted guz- "his. 
powder, only more penetrating, which is 8 
owing, perhaps, to its extreme volatility, boil 
But look, there is a cloud riſing before Fi 


us, which ſeems replete with that electri- Ka 

cal matter, and may by and by diſcover, Galts 
In a more ſenfible manner, thoſs effes to 24 
you which 1 have been endeavouring to PLS 
deſcribe. | 


That there are ſome ſort of nitrous 
particles, or a ſubſtance very much like it 
_ raiſed in the air, is, I think, evident, 
from that nouriſhment which rain (and 
particularly that rain which is attended 
with thunder) gives to vegetables, above 
common water; and from the quantities 
of nitre which have been found in heaps 
of earth that were expoſed to the air, at 
the ſame time that it was kept from the 
Cacao ſeems to be the ſmall particles of 
water frozen in the air before they had uni- 
ted into drops, and hail ſeems to be drops 
of rain frozen in their fall. From the re- 
gular figures which faoww and hai put on 
in their deſcent, ſome have been inclined 
| to 


T1371 
to think, that they contain icles of 
ſalt mixed with the water, and which oc- 
caſioned them to ſhoot and unite in cer- 
tain angles ; but an experiment ſhould, I 
think, = tried before this 1s admitted as 
true Philoſophy, and it-might be done by 
boiling the ſnow. and hail over the fire, 
till it put on a pellicle or ſcum at the top, 
and then ſetting it in a cold place, for the 
ſalts to cryſtallize, or ſhoot to the bottom. 
I know nothing of. Cryltallizations, 
ſays Lady Caroline, nor ſhall I ever turn 
Chemiſt ; therefore, good Sir, give us 
ſomething more entertaining. Pray can 
you tell me what occaſioned thoſe terrible 
Kab in the air which we had laſt week.” 
The Aurora Borealis, or northern lights, 
ſays he, are occaſioned, Madam, by certain 
xifrous and ſulphureous vapours, which are 
thinly ſpread through the atmoſphere a- 
oo any gy 1 and 
n . exploſion of one portion 
kindle, the next, and the flaſhes ſucceed 
one another, till all the vapour is ſet on 
fire, the ſtreams whereoſ ſeem to converge 
towards the zenith of the ſpectator, or 
that point of the heavens which is imme - 
diately over his head. 8 
At chis inſtant up ſtarted Maſter * 
and 
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8 act with the 
 Lanthorn, who be mi for Goody 
Curtis, the chare-woman, and thought 
| the was lighting herſelf home from work. 
Tom ran to overtake Dame Cartis, but 
Mr. Jack <vith bis Lanthorn ſtill kept 1 
of reach, and led my friend Tom out o 
the path, which he did not perceive till he 
had loſt himſelf; on which Tow ran, and 
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le 
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not anſwer ; at laſt ſouſe came Tow into 
 Duckeveed Pond, where he might have lain 


till this time, if Mr. Goodall had not 
' Heard him call out as he was * 6 9 de 
"and ran to his afliſtance. This 


company in good humour, and Tom had 
good» nature and good ſenſe enough to join 
b in the ＋ which being ſub bis 

- our Phil er thus in 
_ Temi 
or Will with the Wi/j Mo 
called, ſays he, is fu 
| at, uniFuous, and fulp 
in the night appears lucid, 
ven about by the air near the earth's ſur- 
Face, is often miſtaken for a 
lanthorn, as my friend Maſter 
_ teſtify. Vapours of this kind are in the 
night frequently kindled in the air, and 
ſome of them appear like falling ſtars, and 

are by ignorant people ſo called. 

Te may be here neceſſary to mention 
that beautiful phenomenon the Rainbow, 
fince it has the appearance of a meteor, 
Rain 
or — of the ſun's 
W 


5 m Jack with a Laxthorn, 
as it is frequently 
to be only a 
„which 
being dri- 


in reali „it is none; for the 
ned to the refraction 
from the 
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- certain angle made by two lines, the 
one drawn — the ſun, and the other the 
from the eye of the ſpeRator, to thoſe the 
ſmall drops in the cloud which reflect the tin 


ſun's beams: ſo that two perſons looking 
on # Rainbow at the ſame time, do not, I th. 


in reality, fee the ſame Rainbow. to 
There are other appearances in the at- the 
moſphere which ought to be taken notice tro 
5 and theſe are halo's, or circles, he 
„ which ſometimes ſeem to encompaſs the tre 
ſun and moon, and are often of different me 
colours. Theſe always appear in a rimy Sh 


or frofly ſeaſon, and are therefore, we * 

may ſuppoſe, occaſioned by the refraction ag 

ol light, in the frozen particles in the air. he 
Here the Lecture would have ended, 


but a ſudden clap of thunder brought on 1 
freſh matter for, meditation; ſome of the 2 
company, and particularly the Ladies, Fu 
_ endeavoured to avoid the lightning ; but 
Maſter Teleſcope, after the ſecond clap, L) | 
threw up the ſaſh, and aſſured the Ladies "0 
and Gentlemen there was no danger, for 1 
that the clouds were very high in the air. T 
The danger, in a thunder-ſtorm, ſays he, 1 
is in proportion to the violence of the H 
t and the diſtance of the clouds; 
but this tempeſt is not violent, and that 3 
ff 4 1 the 
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the cloud is at a great diſtance, or high in 


e 
* 
e the air, you may know by the length of 
2 
; 


time there is between your ſeeing the flaſh 
of lightning, and hearing the clap of 
thunder. k, ſee how the ſky opens, nn 
to emit the fire, preſently you wall hear | 
the thunder; for you know we ſee the fire = 
. from a gun at a diſtance long before we 1 
; hear the report * There it is! and how = 
| tremendous ! Theſe tempeſts always pyt, . | 
| me in mind of that beautiful paſſage N 4 
| Shake/pear*s King Lear; where when the i iJ 
2 old King is out in a ſtorm, and ob- i 
iged to fly from his unnatural children ü 
he ys, © ** 5© MAW zz 
et the t gods, 23 
2 this dreadful RR our br 
. - "I "a 5 | e | 4 | 
Find out their enemies now. Tremble, thou RH 
_ wretch, | | mn 
That haſt within thee undivulged crimes = 
W jullice! Hide thee, thou bloody 9 
Thou perjur'd, and thou ſimular of virtue, 1 
That art iuceſtuous! Caitiff, ſhake to pieces, $H 
That under covert and convenient ſeeming = 
Has — on man's life! Cloſe pent · up 
nr, | N 

Rive your concealing continents, and aſk 
Theſe dreadful 3 grace — 0 
8 18 
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| That tide the petting of this pirlieſs form! 
How ſhall your houſeleſs 


._ Expoſe thyſelf to feel what wretches 
That thes may ig ſhake the ſuperflux to them, 
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This tem; N = ive me leave to ponder 


Poor naked Ms: whereſoe'er you 


we, 


From des ſuch as theſe 0, I have ta'en 
Too little care of this: Take phyſic, S 
ee 
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"LECTURE Iv. 


o MouxTatns, SprINGs, Ravens, 


and the SEA. «5 


E come now, ſays the Philoſopher, 
to the conſideration of things with 


but which are not, on that account, the 


lefs wonderful. * was that Mountain 
lifted up to the ſky ? How came this cry- 
fal Spring to bubble on its lofty brow, 


or thar large River to flow from its. ety 


yu? But above all, — * 


* 1 5 * 
* * ; 
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1 heads, and unfed + 
Your loop'd and window'd raggedneſs, defend 
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body of water, the Sea, ſo collected to- 
gether; and why and how was it impreg- 
nated with ſalt, ſeeing the fiſh and other 
; animals taken out of it are perfectly freſh? 
| +} ' Theſe are queſtions not to be anſwered 
even by the Sages in ſcience. Here the 
| - Philoſopher, at the end of his judgment, 
. and loſt in admiration, can only lay with 
© the Pfalmiſt, They that down into the 
Sea, and occupy their buſineſs in the great 
waters, theſe men ſee the ofs of God, 
ö * and bis vonder in the Wonderful 
are thy works, O Lord, in ju udgment haſt 
chou made them all I- The is full of 
be thy greatneſs! 
| It is the bufineſs of p ar. how- 
ever, to enquire into theſe things, _ 
T our Enquiries are ſomerimes vain ; 
hall, therefore, in this Lecture — iy 
-beſt account we can of the Out AIMS, 
Springer, Rivers, and the Sea. 
The ancients ee that Mountains 
were originally 0:cationed by the Delu 
| before which time they imagined that t 2 
earth was a perfect level; and a certain 
Abbot was taken into cuſtody. and puniſh- 
ed, for aſſerting that the earth was round; 
tho? there is ſo great a neceſſity for its de⸗ 
ing” fo, chat TE to the "I 
wi 
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with which the Almighty has endowed the 
ſubſlances that compoſe the world, it could 


not conveniently ſubſiſt in any other form; 


for, not to mention the formation of ri- 


vers, which are generally occaſioned by 


the miſts that fall on the mountains, if the 
earth was not round it would be for ever 
covered with water; for it is, I think, 


| ſuppoſed, that there is full as much water 


as earth, and as the water is ſpecifically 


lighter than earth, that would be always 


uppermoſt, and we ſhould have.no dry 
land. | 8 | | 

I proteſt, ſays Lady Caroline, I think 
you carry this argument too far, and ſeem 
to que[uon the power of the Creator. 


Ho can you tell that the earth and water 


thus diſpoſed would have that effect? 
From daily experience, Madam, ſays the 
Philoſopher. Throw this ftone into the 
moat and you will ſee it fink, or this clot 
of dirt, and it will fall to the bottom. 
But, ſays ſhe; this is not always the caſe, 
for when I water my flowers the water 
finks into the ground and diſappears. 


That is becauſe is abundantly more 


earth than water, Madam, ſays he; and 
the earth being porous, or hollow, the wa- 
ter runs into the cavities and fills them; 


8 


+ 
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but was you to keep on uring out of 
the water-pot till all theſe crevices were 
Fall, you 4 —＋ find the water flow at top, 
and the garden-mould, or earth, — 
remain at the bottom; for if you take a 
pint pot of earth, and another of water, 
and mix them ever ſo well together, the 

earth will in a little time fubGige or fall to 
the bottom, and the water will be ſeen at 
the top. This is to me a demonſtration, 

Madam; and it is ſo far from calling in 
queſtion the wiſdom of God, that it is 
vindicating his wiſdom in the works of 
Creation. So that you may perceive from 
hence, as well as from the motion of the 
heavenly bodies, that the earth is round, 
and that the ancients were in an error. 
And with regard to Mountains, tho? the 
Deluge might throw up many, and much 
alter the face of the earth, yet from the 
great uſe mountains are of in collecting 
the waters of the atmoſphere into ſprings 
and rivers, it is reaſonable to ſuppoſe there 
were mountains even in the firſt age of 
the world. 

If I am not miſtaken, favs Lady 
 Teuylight, it has been ſuppoſed, even 2 
men of learning, that this e by tome 
ay earth's ſurface was occaſioned by _ 


G 3 


OF. 
Comets firiking againſt it ; and this opl- 
nion, I know, put Lady Lucy and many 
others in t pain when the late Comet 
was ex + What ſay you to this, 
young Gentleman? 1 

I am unable to anſwer for all the extra- 
vagant conceits and ridiculous follies of the 
human race, Madam, ſays he, and your 
Ladyſhip _— as well expect me to give 


a reaſon for the Soldier's propheſying 
an 33 e time ago, and of the 
terrors of the people on that occaſion, as 


to account for this. That the Earth has 


undergone amazing changes ſince its firſt 


formation, is, I think, evident from the 


contents of ſome mountains even in our 


own country, in which we find not cnly 
petrefactions in abundance, but the ſhells 
of fea fiſh, ind even the bones of animals 
that were never inhabitants of this climate, 
At Reading in Berkfbire, which is above 
forty miles from the ſea, there is a ſtratum 
of oyſter-ſhells which appear like real 


oyſters, and are ſpread through a hill of 
_ conſiderable extent; they lie upon a chalky 
rock in a bed of ſand, much reſembling. 


that of the ſea, and the upper part of the 


hill, which is a loamy ſoil, is thirty or forty 
feet perpendicular above them; and at 


Burten, 
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out of a pit, the bones or of an 
elephant. Numberleſs curioſities of this 
kind have been diſcovered here, (ſome of 
which Iſhall take particolar notice of iu my 
next courſe of Lectures) but I think there ate 
few but what may be accounted for from 
the effects of — Favre earthquakes, and 
ſubterraneous fires. Earthquakes at. the 
bottom of the ſea, for inſtance, have ſome- 
times thrown up mountains or little iſlands, 
with the fiſh upon them, which have been 
covered by the ſandy or looſe earth giving 
way and falling over them. It is not long 
ſince an iſland was raiſed in this manner, 
in the Archipelago, of ten miles circum- 
+ ference, the hills of which abound with 

oyſters not yet petrified, and which are much 
larger than thoſe taken on the the coaft, 
whence we may conclude, that they were 
thrown up from the deepeſt part of the ſen. 
Sea-fiſh have been alſo found in other 
mountains, ſome of which have been pe- 
trified, while others have been found with 
the fleſh only browned or mummied. 
And from the amazing quantity of fire 
contained in the earth, and of the ſubter- 
ranean air rarified thereby, great altera- 


re. g to turn the earth into a hot- 
| 1 ſuppoſe we, who are its in- 
habitants, are by and 


muſhrooms and 
cucumbers, or perhaps pumpkins. This 
is fine philoſophy, i perhaps yh ave patience, 
my dear, ſays ho Marchoneſs. Patience, 
Ma'am, returned Lady Caroline, why 1 
hope your Ladyſhip would not have me 
believe, that we have a furnace of fire un- 
der us? 1 don't know, Madam, whether 
it be immediately under us or not, replied 


the little Philoſopher; but that there are 


a number of thoſe furnaces in the earth is 
beyond diſpute, and is evidently proved 
by the great number of burning mountains, 
which are continually ſending up flames, 
attended with large ſtones and metallic ſub- 
ſtances. I am ſorry his Grace of Galaxy 
is gone, Madam, he would have ſet 
you right in this particular, which, 
don me, I ſhall not attempt, ſince I Bad 
my veracity is ſo much queſtioned. The 
company all laughed at the Philoſopher in 
a pet; but the Marchioneſs took up the 
matter, and * put an end to the diſ- 
3 


Very well, ſays Lady Caroline, and fo 


to be compli- 
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pute. She blamed Lady Caroline For of- 
fering to decide upon a point which ſke 
did not underſtand; and then turning to 
the young Gentleman, told him, that pa- 
tience ought to be a principal ingredient 
in the character of a Philoſopher: upon 
which Lady Caroline and he compoſed 
their difference with a mutual ſmile, and 
after aſking the Marchioneſs pardon for 
betraying too much warmth, even in the 
cauſe of truth, he told Lady Caroline, 


ſhe ſhould have ſome: account of theſe 
mountains from the beſt authority, when 


taking a book out of his pocket, he read 


as follows: 


The moſt famous of theſe mountains 


is Etna in Sicily, whoſe eruptions of flame 
and ſmoke are diſcovered at a great diſ- 
tance, by thoſe that fail on the Medirerra- 
nan, even as far as the harbour of Mala, 
which is forty German miles from the ſhore 
of Sicily. Tho' fire and ſmoke are canti- 
nually vomiting up by it, yet at ſome par- 
ticular times 1t rages with greater vio- 
lence. In the year 1536 it ſhook all Sicily, 


from the firſt to the twelfth of May; after 


that, there was heard a moſt horrible bel- 


lowing and cracking, as if great guns had 
been fired: there were agreat many houſes 
| over- 


ia four days conſumed 
that were within five 
A little afi 


beyond ſea to ; 
failing to Venice, 
at two hundred diſtance, ſuffered 
damage. Facellas given us an hiſ- 
torical account of 'the eruptions of this 
mountain, and ſays, that the bottom of it 
is one hundred leagues in circuit. 
Hr, a mountain in Jceland, rages 
and caſts out great ſtones. The impri- 
ſoned fire often, by want of vent, 
| horrible ſounds, like lamentations 
howlings, which make ſome credulous 
people think it the place of Hell, where 
the fouls of the wicked are 
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„ 
Vesvvivs in Campania, not far ſrom 
the town of Naples, tho' it be planted with 
moſt fruitful and at other times 
| yieldeth the beſt My/cade/ wine; yet it is 
very often annoyed with violent eruptions. 
Dios Caffius relates, that in the reign of 
Veſpaſan, there was ſuch a dreadful erup- 
tion of impetuous flames, that great 
quantities of aſhes and ſulphureous ſmoke. 
were not only carried to Rome by thewind, 
bat alſo beyond the Mediterrancan, into 
Africa, and even into Egypt, Moreover, 
birds were ſuffocated in the air, and fell 
down dead upon the ground, and fiſhes 
n 


periſhed in the neighbouring waters, which 
were made hot an infeed dy it. There 


happened another eruption in Marta: 
time, which he elegantly deſcribes in one 
of his Epigrams, and laments the fad * 
change of the mountain, which he ſaw =}? 
firſt in its verdure, and immediately after * 
black with aſhes and embers. When the 
burning ceaſed, the rain and dew watered I 
the ſurface of the mountain, and made ' i 
thete ſulphureous aſhes and embers fruitful, 
ih hat they produced a large increaſe of 
_ excellent — but _ W | 
Mmoke afreſh, (which — 
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N within a fow ) 
Tetra fields t 8 | 
ways made s to travellers. 


3 Java, not far from the 
town of Paracura, * the year 1586, was 
ſhattered to 
of glowing Rich (tho? it had never 
burat before) [REY (as it was reported) 
10, odo periſhed in the under - land 
fields: It . up large ſtones and caſt 
them as far as Pancras, mg continued for 
three days to throw out ſo much black 
'fmoke, mixed with flame and hot embers, 
that it darkened the face of the Sun, and 
made the day appear as dark as the night.“ 


There are a great number of other 


Mountains, or (as your Ladythip is pleaſed 
to call them) . furnaces in the known 
world, which I ſhall take ſome notice of 
in my next courſe of Lectures. 


We come row to the confideration of 


Springs, which are occahoned 5 
we may ſuppoſe, by the water 

from the ſea, rivers, lakes, and marll 
1 and, forming clouds, are di 

by the winds. Theſe clouds, when they 


Hs ſo collected together as to become too 


heavy to be ſupported by the air Fall 
down i in rain to water the herbs and planes 
| ut 


y a violent eruption 
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will not run off, as is the caſe in a heavy rain, 
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height, the air is ſo much lighter, they de- 
ſdend in miſts or ſuch ſmall drops of rain that 


but fink into the crevices of the earth in the 
manner already tentioned. Now that a 
great part of this water is exhaled from the 
1 be known by the — 
rains and great dews which fall upon iflands 
that are ſurrounded by the ſea : But fome © 
pri it is reaſonable to „ have. 


„ 


T5601 
on mountains, and the rain meeting toge · 
ther, form little rivulets or brooks, and thoſe 
again uniting, compoſe rivers, Which 
empty themſelves into the fea, and in this 
manner the water, exhaled from the ſca by 
the ſun, is returned, to it again ; for Provi- 
dence has eſtabliſhed ſuch laws or regu- 
lations for the world, that no of the 


elements can be annihilated. But the very 


145 rivers muſt have ſome other ſource be. 


rains, ſince theſe ſeem inſufficient ta 
| their prodigious diſcharge 3 it is 
therefore no improbable conjecture to ſup- 
at they have ſome communication 


fied and rendered ſweet by paſſing through 
the ſand, gravel and 2 of the _ 


— 


next Courſe of Lectures. | 


_ of which are ſaid to be ſtagnant, and made 


up of the waſte water that flows, after rain or 


mo, from the ad aceat countries, and theſe 
mult be unwhclfome. Other Lakes ate ſup- 
plied by rivers, the contents of which they 


receive and *convey under ground, to form. 


other ſprings and rivers others, again, arc 


the ſprings formed by the miſts, dews, 


ſea, and that the ſalt water is puri- 


ſhall endeavour to prove in my 


Lakes are collections of water contained in 
the cavities of the ſurface of the earth, ſome 
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ind falling of the water, which we call 774%, 
— — is occaſioned by the attraction of 
oon; 'for that part of the water in 
which is neareſt the Moon, bes 
N is raiſed higher than 


E on the 
is alſo. 
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great ocean. This alſo accounts 
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Of Mixen'ats, Viera Es, and Aus- 


ſOULD a Philoſopher condeſcend to en- 
WV yy the Great, it would not be for their 
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we placed the precious ones, otherwiſe Sill. 


ed gears Of jewels ; which, are only _fones of 
an exccſlive hardneſs, and which, when cut 
and poliſſ d, have an extraordinary luſtre.” The 


molt valuible of theſe are diamonds, rubies, 


Sſapbires,amethyfls,emera'ds,topazes,and opals. 


But there are other ſtones, which, tho? 


void of beguty, may, perhaps, have more 
virtue than many of thoſe already mentioned ʒ 
ſuch as the /cad/fone, which has the property 


of directing the needle in the mariners com- 


paſs always to or near the North Pole; by 
which means we are enabled to fail even in 
the darkeſt night Such alſo are whet/fones, 


with which we ſharpen our knives and 


edge tools; /ime/'ones, tac, calamine, or 
| lajii calaminarts, and many others, . 
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heſide the bodies already mentioned, there 


are allo found in the eaith a variety of ſalts, 


ſuch as rock ſalt, or al gem, vitriol, mire, 
and many others. 5 


The minerals, marca/ites, or mi metals, | 
as they are called by the Chemiſts, are ar- 


many, zink, biſmuth, &. Theſe are not in- 


flammable, ductile, . or malleable, 'but are 
hid and brittle, and may be reduced to 
powder, and the firlt aſter melting, may be 


calcined by fire. _ wigs 
Mercury or quickfityer, has generally been 
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compoſition of crade antimony. 


1 Metal; — from 'ocher bo- 
dies by their weight, fufibility or melting in 


the fre, and their malleability, or giving 
way, and extending under the ſtroke of the 
hammer without TENG in pieces. Theſe 
are fix, viz. gold, 22 tin, lead, 
and i/ on, which is the moſt valuable of 
them all. They are . 
in any part of the earth but what is moun- 
tainous, Which, by the way, in ſome mea · 
ſure proves what we ventured to aſſert in a 
former Lecture, wiz. that there were moun- 
tains before the e 
metals before the Deluge appears by what 1 
faid in Holy Writ concerning 7 } Coin, 
who wrought in braſs, Cc. and was the in- 
ventor of organs. 

All Foxes, mineral:s, and metals, are ſup- 


* to grow organically i in the earth from 


their 


ſhould brimflone, Bas Ie he's pax of the 
Ortes are "thoſe kinds of carth which are 
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their proper -ſceds, as vegetables 
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do on the 
karth's ſurface. And what ſort of bodies are 
to be found deeper in the earth, I mean to- 
wards its centre, is unknown to us; for we 
can only make ourſelves acquainted with the 


ſoſhls contained in its ſhell, and the yegeta- 


— are, nies, 00 many 
properties alone are, too man 
WW | - 


Of VecaTabLEs or Pranrs,. 


— The Ve egetables or Plants grow ving on the 
ng divided into three claſſes, I 

mean * oe of herbs, forubs, and trees. 5 
Herbs are thoſe ſort of vegetables whoſe 

ſtalks are ſoft, and have no wood in them, 


. as parſley, lettuce, wielets, pinks, graſi net- 


tles, thift/es, and an infinite number of others. 
Shrubs are thoſe plants which, tho woody, 


never grow into trees, but bow down their 


FINS rakes od s ſurface ; ſuch are 
t nts that ace ro/es, boney/aciler, 
* , he 94 and — like. 

But trees ſhoot up in one great ſtem or 
body "0d RG. th $cokicrable Sills em 
the 8 befote they ſpread their branches, 
+1 be ſeen by the oak; the beech, the 
To the jr the ulis trat, cher- 
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From a — — 2 
| of the groves, her ſta | wm age 
Her bulk increafing with the 


Now ploughs the fea, a warlike 
W hilt in her womb deſtructive t 


15 


E 


6 => =” 
LL 
FTS Yo jw mrodcgycoOpy<AOUrr=MCLDDSED 


E 


VCC 


161 


fabjed of n bd 


ment and propagation, —T his, 
fays Maſter B/ , I have often heard my 
father diſcourſe upon when I have becn in 
the garden with him; but as what he-faid 


eonfidlerntion of theſe till my next — of 
Lecdu es. I fee no reaſon for that, ſays 
Maſter Wilſon, rior to me W 114 
difficulty in the affair, Why, the 


| br their nouriſhment from the earth, 


they ? And you ſow the ſeeds of the old 
plants and they produce new ones. 
- You are too apt, Maſter #7//on, fays the 


- Philoſopher, to talk about things you den' t 


underſtand. The earth has not, perhaps, fo 
much to do with the nouriſhment of plants 
2 is 8 An. rape ; for, without wa- 

rain water and dew, 


en ittle increaſe i nay Em 
* 


"If PA f 7 
| the languid tate of in ſeaſon, 
1 Fom e 


in ſome ſu 
there is eart 1 


d 2 Niem, replied the little Philoſopher, 
have already n 


Ir TL if I miſtake not, 

| how it might —— from the plant ; 
Ep by rok the plant to aſhes, 

and waſhing off the ſalts, as your laundry 

maid does a ſhe makes lye ; for _ 

_ theſe ſalts are waſhed away the r 

will be eartb. 

If the earth contributes fo little Rd 

the production of plants, ſays Maſter Blyth, 

the water, I apprehend, muſt be a good 


fleal concerned, un Ant Lay the 
quantity of water which moſt plants require 
: a 


fad on the four clement, -and at the ſame 


a2 gar wwe dr ausns ew. odd i ie eto 
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ance of animals, and yet not ſubſiſt on water 
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_ ſertywhere ith 
that contain juices in 


irſelf ; and that this is the caſe experieneg 
teſtifies. Dr. Woodward put a plant of ſpear: 
mint, which weighed 27 grains, into a phi 

of water, where it ſtood 77 days, and in that 


» For a more particular account of this plant, wi 
muſt e rd 
Numb. II. where it is introduced with fuitable re- 
flections to demonſtrate the wonders of God in the 


* 


12 time 


t 
time drank v 2558 grains of ſpring water 3 
3 42 grains, 
e chat the increaſe was only 3 ; grains, which 
in not a hundredth part of the water expend- 
"E—We we n wag for other 
Principles of vegetation Wnat are 

1 rally known ; but this J et- F, 
wn n plantcanobea bythe carth, ve 
— uppoſed to be recei res of 
ofthe ene op inthe Brake ad a 
into the branches and leaves 
and then returned by the 
— the root again ; ſo that there, is a 
Ouſtant circulation of vital fluids in plants as 
well as in anima. Bat I am inclined to 
think; that a great part of the nouriſhment 


| np haves 
Min or bark, a well as from the root, 


Tefreſhed F the dow ? 
Plants" " require air for their nouriſh: 


6 mentary juices ; pire as wel FO 
animals, and for that reſpiration require freſh 
air, and. even exerciſe ;- _ we know. that 


elſe how happens, it that plants are ſo much 


be. 3 
we 
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| But pray, Sir 5 
r For the ſame reaſon, Ma- 
and. in the ſame manner, perhaps, 

-that atiimabs do, returned the Phi 
It is occaſioned, probably; by beat; far we 
know that they perſpire abundantly more in 
nw — in winter 3 nay, when this ve- 
nciple has been long checked by 
eaks out with ory force, when 
"wk — comes on, that it is no un- 
common in the cold northern coun- 
tries, — genre 
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is miraculous and 
E in 5 the world would have 
all in confuſion. But che diviſion I 
would wi 1 rs make of men, Lady Caro- 
=» L* white, tawney, black, and red? 
to 
e Ex- 
-ropeans, and ſome of the A/iaticr, are — 55 ; 
the Africast on the coaſt of the Mediterrancan 
lea are /awney ; thoſe on the coaſt of Guinea 


i - With tel 


black; and the original American: ret, or pf 


.a red copper Pong, me ſo is 
only hes their Make ; and therefore I 
u would 0 aa, ourſelves the troub'e 
ay eueig on that head: 
2 — ivided. into four, dadles ;- 
that 1s to 5 1. Aerfal, or ſuch ag have 
wings and fly in the air, as. N, ET. 
Hies, Kc. 2. Terreſtrial, "or thoſe who are. 
conhned to the earth, a gay &, or ſour- 
footed beaſts ; repriles,, which have many 
feet; and /erpents, which have no 7 at 
all. Ry fr or thoſe who live in the - 
water, as A of all kinds, whether 12 57 | 
„ or are the 


. 8 Mn 
EDS Li aa 


the 
ke not, ö 


1 * , 
9 } * 
9 ö 
;# 


1 1 wiſta 


— 
— 
2 


COR F . E * 5 
3 LE. + 
* | ok. hin 
* 4 
| g * 1 
F A - 2 2 
y : 5 n 1 
0 
N $ y b * ; 
* 
” . — 
A * — | "ESP 
"es * ” 
=_ ” 
* 1 + — 
&. 
* 
i ; 
x 'an 
att 
1 & , 10 
4 6 
* 1 e - * 
0 uf of 
| l * # 8 ; * * . : 
0 X a 
5 A - 
5 : * * * 
* 


5 =» 


OO OO EG 


SKE «© >» 


0 * 


5 


„en af thing; howerer, 0s L have not yet 
mentioned the word in/ A, tho? they are - 


; cluded in 1 oye: of mm it 1 


vb 1 2 75 


ball = e , 


| BE and in time L different 
animals, I ſhall conſider them more particu- 
Hrly in my next courſe of Leclures, not 
having time for it at 
that is fall of wonders, "and ought to be ex- 
amined with great gon. I here 3 ſome- 
miraculous in the tranſ- 
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8 ation of cs, that I am loſt in reſſer- 

5 — whenever the ſubject ſtrikes my mind, 
and ſometimes 1 


to think that other 
animals may: undergo ſame ſuch 


Who, that had not. made the obſeryagion, 
; would think, Madam, that this grub crawl- 
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by 7 5 fine batter fly,, decked out, in 
that tie Econ ſhould be bs capable of af- 
5 pho many different forms. And is it 
not altogether As, miraculous, that if ſome 
animals are cut in pieces, every. ſeparate 
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All animals receive their food at the 
mouth, and moſt” animals, but eſpeciall 
thoſe of the human kind, chew it hee til 
it is intimately mixed with the ſaliva or ſpit- 
tle, and thereby prepared for the eaſier and 
better digeſtion in the ſtomach. When the 
ſtomach Fas digeſted the food it is thence 
conveyed into the guts (pardon the expreſ- 
ſiot., ies, for I cannot avoid it) through _ 
which it is moved gently, by what is _ 
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cles; the fibres, or ſtaall threads, whereof cot. 
traftiog themſelves, move the different parts 
of the body; which in ſome of them is done by 

_ tary motion ; bat, in others, the mind ſeems 
not to be concerned, and therefore theſe mo- 
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andthe M ais bad him go on. Mu Dev, 
- lays the Mirmbionels baren you expect 
this young Gentleman to read 5 as Tos- 
ture, when you know that Sir Harry, who 
loves to bear himſelf talk of all thingy, has 2 
not patience to ſupport ſo much taciturnity4 _ 
Why. Madam, ſays the Ambaſſador of Ban 
tam „„ 1 
t we had all been aſſembled to hear 
this ure, That was indeed the inten- 
tion of our meeting, ſays the Marchionefs;; 
but I hope your Excellency knows. the polite | 
world better, than to expett people ſhould be 
Pre on theſe occa- - 
ſiona, with any ſort of good-manners or de- 
corum. 2 n my country, ſays the Ambaſſa- 
Jor, all the company keep a profound fi- 
lence at theſe . It may be ſo, re- 
a de aneh „ 
its not th cuſtom here, Why, 
8 1 have been oſten interrupted in 
middle of a fine air, at an Oratorio, bn a 
Gentdeman's whiſt.ing an Hornpipe ; and at 
the Rehearſal at St. 2 8, it is no uncom- 
to hear both 2 
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ed, WN There, 
there, Mauma ! 3 And now th 
begins 0 0 ; feeling 
theres hand el head, and ſeeing it 
on the little boy's head in the glaſs, he cnies, 
There me — Now this tranſaction is lod 


glaſs i 

mind this idea of its reſiecting objects. 
_ The whole company were pleaſed 

this familiar demonſtration ; but —_— 
aſked how he came of all thin 
glaſs ? Beca 
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laugh, 1 Teer 
to be a it as well as a 
however, I am inclined to 
was accidental, and not 


intended to 1 A becauſe I know 
NG worn it him to treat 
and ſu perfor in. t manner — The 


laugh being a lee abfided, our Philoſopher 
_ thus ed on his Lecture. 
All our ideas, therefore, are obtained ei- 


ther Mae or — that is to ay, 
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\by means of war: five ſenſes, as ſeeing, _ 
ing, /melling, tafing, and reaching, or by the 
9 the . 

Before you proceed further, {ay d 
, eſs of 7: wy/ight, you ſhould, I think, ex- 
plain to the « what is ogg .by 
* idea. That, I apprehe nd, 


Hour. Ard aires another definition 
— 3 By an id, then, | 
wean pr | image or picture. Madam, which 
4 formed in the ming, of any thing which we 
have /eer, or even beard talk of ; for the 
mind is fo agroit and ready at this kind of 
_peixting. that a town, for_inſtance, is no 
ſooner mentioned, but the imagination ſhapes 
it into form and preſents it co the memory. 
None of this company, I preſume, have ever 
ſeen Dreſden, yet there is not one, ,perhaps, 
but has formed, or conceived in his mind, 
ſome idea or pi dare of that unhappy y place. 
Not one of us ever ſaw the Kabob, 
and elephants, yet we have ll 


away from a ſmall of our brave country- 
men, led againſt them by the gallant and cou- 
„„ When we read in the 
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Sa expine by wht ward bor th 
aſs, ſays. the Philoſopher ; but if 
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or any other important forts the Sg; 
immediately gives us afsFure of the. 2 
 adtion, — we ſee our vallant officers Maing | 
their orders, and their intrepid men irhing 

their ſails, 50g their as. Baſe Fo val 

and driving their foes . 25 them. To pur- 
fue ihe abies a little dec Nos man has 
ever ſeen a dragon, a griffin, Or a airy; yet 
every one has Land $NA mind a pier, 
Image, or, in other words, an idea, of theſe 
_ Imaginary beings No- when. this ided or 
image is formed in the mind from a, view of 
the 7 idlelf,, i way be called an ade- 
4 but when i it is concei 
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that emit the rays of light, .as the fun 
x'd fta. 2. 'Thoſe that tranſmit the rays 


of light, as the air; and, 3. Thoſe that re- 


The firſt we call aui neut, the ſecond, pellu- 


cid, and the third, opague bodies. It is alſo 
to be obſerved, that the rays of Jighs them-- 


ſelves are never ſcen ; but by their means we 
ſee the Juminous bodies from which they ori- 
ginally came, and the opaque, bodies from 
which they are reflected; thus, for inſtance, 
when the Moon ſhines, we cannot ſee the 
rays which paſs from the Sun to the Moon; 
but, by their means, we ſee the Moon from 
whence they are reflefted, __ 
If the eye be placed directiy in the Me- 
dium through whüch the rays paſs to it, the 


Medium is not ſeen; for we never fee the 


air through which the rays come to our eyes. 
But if a gellucid body, thro which the rays are 
e, 
that body will be ſeen, as well as thoſe bo- 
dies from whence the rays came that paſs 
through it to gur eyes; for inſtance, he who 
looks through a pair of ſpectacles, not only 
Tees bodies through them, but alla ſees. f.e 
glaſs iclelf ; becauſe the glaſs, being a ſolid 
body, reflects ome rays of light from its 
ſut face; and being placed at a convement 
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1 Sir Ha rn will por ta 
\ Now, Si Here beams of the Sun, you 

will ſee the colours ſeparated in the manner 
I have mentioned. Pleaſe to look, E hy 


Caroline, the ſeparation is very 


my 


All theſe rays differ not only in refrexgr- 


bility but in refexibility I mean in the pro- 


perty of reflected ſome more eaſily 


than others. And hence ariſe all the various 
_ The wvbitene/3 of the Sun's light is i 
it is ſuppoſed, to a mixture of all 
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by aide Ne 8 18 . 
his Lordſhip to order one of the ſervants to 
go adiſtance into the park, and diſcharge a 
gan. The — 1 eie averſe to this, 
10 en an obſervation they had mide an 
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that which amediatel ly 
organ of ſmelling, and produces in us the 
- fenfation of any ime!l, are effluvia or inviſi 

ble particles that fly from thoſe bodies to our 


esfucfory nerves. How do you prove this, 
young Gentleman? ſays Sir Harry. Sir, re- 


plied the Philoſopher, had you been here ye- 
ſterday, you would not have aſked this que- 
ſtion, for, as the wind was North-Eaſt, the 


eis from my Lord's brick kilns were 
ready to ſuffocate. us; but now the wind is 


tarned to the South-Weſt you obſerve no 


Iich thing, becauſe thoſe uva are driven 


© contr. ry way. 
The power which 


ing v:fibly dunmiſhed, is to me moſt amoz+ 
ing ; yet that it is true we know by abundant 


experience. A ſingle grain of nt will ſcent. 


a thouſand rooms, and fend forth theſe odo- 


riferqus particles for 2 great number of years 


the noſe, the 


2.325 3 2-7 b „„ -” 


ſome bodies have of 
emiĩtting theſe eflwvia or ſleams without be - 
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ſpent. Surely de particles 


* + ur being 
muſt ae xray ip Vet their minute- 
vebs i nothing mpared with the par- 


ec of light, which ade. and ſind their 
way thi& glaſs, ot to the magnetic eflevics 
which — through metallic bodies 
whereas thoſe effluvia that produce the ſen - 
ſatien of ſmelling, not ichitanding thei 
wonderful property of ſcenting · all — into 
which they are brought, and without any 
{ble diminution, are yet too groſs to paſe 
the membraues of a bladder, and many of 
tem will fearce fiad their "oy n 42 
common White paper. 
These are but few names co expreſs the, 
rfrie numbet of ſcents that we meet wien. 
— know of none but thole of f. flinkings 
rend, muſty, and /acy 3 * to barren is our 
hu geage m this reſpect, that — rei ate 
expreſſed either by degre rilon. 
or by epithets borrowed from bodies that 1 
— ſcert, which mult, in many ce, - 
de very ia xpreſſive 3 for tue ſmell of aro/eg 
af 1 f ard of mt. the* all tweet, are ö 
a dihinẽt as avy ſcents Whatever 
ne next ſenſe under out conſideration 4 is 
Tarr, the organ of which is the rouge 
zd the palate; ut principally the tongue 
71. and a Pretty, org in it i, ye Lacy Ca 
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When the Ambaſſador had (at 
a figh, and Lady Cero/ixe had wiped the 
prectus pewly drops from her cheeks, out | 
I have already taken notice of four of our 
ſeries, and am now come to the fifth and 
Aa, I mean that of the Toucy, which 1s 

n ſenſe ſpread over the whole body, tho" it 

5 

2 rs fer Oy i 
ties of bodies are Known, 5 U er 
by the rech of the fingers, and ſometimes, 
indeed, by the cb of other parts of che 
body, whether things are Card. . rough, 
month, wet, de hee. But the qualities which 
moſt affect this tenſe are beat and cold, and 
which; indeed, are the great engines of Na- 
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ture; for by a due „ 
 rwo- re moſt "of e. 
tions are formed. 

What we call bear is occaſioned by the 


agitation of the inſenſible 
that produces in us that 
the parts of a body are violently 
_we fay, and indeed we feel, that 
bot z io chat that which 128 is 


of the body 


day, ifays 
Philoſophy i is this ? Why, Madam, lays Si 
Harry, this is a poſition which has been laid 


down by theſe airy Gentlemen for a long 


time, 1 never 3 


experiment. | 
Harry has been bold enough to deny: tit 9 
which day confirrs for *' 


experience every 
truth. If what we call Heat is not motion, 


or occaſi ned by the motion.of ne 


tion and when 
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was a with a torch under de CR 1 
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"even to the poor ignorant Talat, who, 
ben 3 
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may at the ſame inſtant oſ time 
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diſtance from home, 
an I 
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appear warm 
S and cold to the other, if 
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to each of our ſen 
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ether objefts of our ſenſes ; to which we = 
may add the internal operations of our own 
minds, or the objects of reſlection, ſuch as 


are thinking, ailing, &c. for all cur ideas 


ate firft obtained by /en/arior — — 
The mind having gained of fanple” 


fan, by putting them together, 


maryg 9d, wut meld, &c. 


The next operation of the miad for of the 
under nding] in irs progrels to kaowleoge, is 
that of abſtracting its ideas ; for by abſtraRJioa 


they are made general ; and a general idea 
& to . as ſeparated from time and 


_ phe, and lodged i in the mind to 
| werent rticular thing tar een ere 
5 — e, bn ir the higheft 


of the . facuities, — in in the : 
percepti n of the truth bf afiraative or ne- 
gative propoſitions 3 znd this perception is 


either immediate or mediate. When, 
comparing two ideas together in the 
we perceive their agreement or difay 


. at black is not white ; that the whole is ; 
bigger than a part; that two and two are 


equal to four, Kc. it is called immediate per- 
ception, or iztaitive knowledge ; and as the 
wath of theſes and the lutte Ls med 4 


what 
art called N combex idras, as 
, thoſe ſignified by the words, man, boſe, 


Sag ggg z s egg grass con 
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i evident as to be known by a fimple intuĩ- 
tion of the ideas themſelves, they ate alſo 

led Jo evident propoſitions. 

perception, is wh < pings 

or diſagreement of two ideas is made known 
by the intervention of ſome other ideas: 
Thos. if it be affirmed that my Lord's bay 

| horſe is as high as my father's, the agree- 


to them both, 18 | 
But the underſtanding is not confined to 
certaia truth; it alſo judges of probability, 
which conſiſts in the I agreement or diſ- 
agreement of ideas ; and the aflcntirg to any 
ition as probable, is called oprxron, or 
clic. We have now finiſhed this Courſe of 
Lectures I hope not, ſays Lady Caroline, 
with ſome emotion !—Why, Madam, return- 
ed the Philoſopher, we have taken a curſory 
view of natural bodies, and their cauics and 
effects; which I have endeavoured to explain 
in ſuch a manner as to be intelligible. at 
leaſt, if not entertaining; and pray What 
more did your Ladyſhip expect? vir, * 
ä Y 5 


mat, feed his | 
„ a be calls them, with delica- 
© ray ye, at the ſame time, in a mer- 


hang ſcen him, ev even at Cri 
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Mafter.) and makes no Gi ty 
ing the huſband from the wife, the 


' Chimps, J ty, 

Gl to a foreign indir; e 
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man, Madam, by one ſingle action, but by 
the tenour and refult of his actiom, and 
this requires deep mation and an inti- 
mate knowledge of human life. 
Benevolence, Lady Caroline, ſhould be 
5 
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out by a ſmall Figure in EE Fo 
whatever Part of Speech it is, ſpec 

Letter immediately following each Word ; 918 


Pocket than a common Sauff. Box. Neatly 
ICTIONARY + or, 


4. A POCKET 


the Part of Speech to which each Word be- 


dent 3 


poi 
= Hate] after the — Alſo the Tech- 


Word is ſo accented, that there can be no 
Uncertainty as to the Pronunciation ;. and 


the Names of the Cities and prigcipal Towns, 


their Diftances from Londen, their Market- 
ö and 3 according to the New. Stil 
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